We report 22 emission-line active galactic nuclei as bright, hard x-ray sources. All of them appear to be new classifications with the exception of one peculiar IRAS source which is a known quasar and has no published spectrum. The objects were located on the basis of positional data from the HEAO-1 scanning modulation collimator and the HEAO-1 Large Area Sky Survey. A few of these AGN had been detected by the Uhuru and Ariel V surveys, and four are also IRAS sources. This sample exhibits a rich diversity in optical spectral properties and luminosities, ranging from a powerful broad-absorption-line quasar to a weak nucleus embedded in a nearby NGC galaxy. Two cases confer x-ray luminosities in excess of 10 47 erg/s. However, there is a degree of uncertainty in the x-ray identification for the AGN fainter than F~16.5. Optically, several AGNs exhibit very strong Fell emission, continuing this tendency among the x-ray selected objects from HEAO-1. One Seyfert galaxy with substantial radio flux is an exception to the common association of strong Fe II emission and radio-quiet AGN. The previously recognized IRAS quasar shows extreme velocities in the profiles of the forbidden lines; the O III pair is broadened to the point that the lines are blended (FWHM -3500 kms -1 ). Several of these AGN show evidence of intrinsic obscuration, illustrating the effectiveness of hard x-ray surveys in locating AGN through high column density.
INTRODUCTION
The HEAO-1 instruments scanned the celestial sphere three times during the mission (1977) (1978) (1979) , and the data base provides the most complete survey of "hard" ( 1-20 keV) x-ray sources available. The HEAO-1 Large Area Visiting Astronomer at Kitt Peak National Observatory and Cerro Tololo Interamerican Observatory, both of which are operated by the Association of Universities for Research in Astronomy, Inc. under contract with the National Science Foundation. 2 Observer at the Michigan-Dartmouth-M.I.T. Observatory, which is operated by a consortium consisting of the University of Michigan, Dartmouth College, and M.I.T. 3 Postal Address; Center for Astrophysics, 60 Garden Street, Cambridge, Massachusetts 02138. 4 Postal Address: South African Astronomical Observatory, P.O. Box 9, Observatory 7935, South Africa. 5 Postal Address: Center for EUVE Astrophysics, University of California, Berkeley, CA 94720. 6 Postal Address: British Aerospace Australia Ltd., P.O. Box 180B, Salisbury, South Australia 5108, Australia.
2079 Astron. J. 105 (6), June 1993 Sky Survey (hereafter referred to as LASS; Wood et al 1984) catalogued 842 detections with flux density, / x >0.5 /zJy at 5 keV. These are the brightest high-energy sources available to astronomers, and the all-sky survey systematically selects the nearest or most luminous examples from any given class. Astrophysical studies of these x-ray sources require the identifications of the optical counterparts; however, the LASS error boxes for most of the survey (accomplished with nonfocusing collimators) are comparatively large (~0.5 deg 2 ). The purpose of the HEAO-1 Scanning Modulation Collimator (hereafter referred to as MC; Gursky et al 1978) was to produce precise positions to help locate the x-ray sources. The instrument produces multiple, diamondshaped error boxes, typically covering a total solid angle of 10-100 arcmin 2 . We have combined the analysis of MC data with a systematic program of optical searches to identify the fainter sources of the survey. One of the most common spectral classifications derived from this program is emission-line active galactic nuclei (AGN), which include quasars and Seyfert galaxies. This paper contains 22 such discoveries, and it is the second report in a series on emission-line AGN. The first paper describes the MC analysis and the optical search program in detail. Briefly, we select optical candidates from several categories, including uncatalogued objects with UV excess, as revealed by double-exposed ( U, B filters) Schmidt photography of the x-ray fields. Follow-up spectroscopy produces spectral classifications for all of the candidates, and the probability of a proposed x-ray identification is assessed on the basis of the object's class and secondary spectral characteristics, the known distribution of x-ray vs optical flux for that class, the object's location with regard to the allowed x-ray positions, and the celestial surface density of similar objects at the given level of brightness.
All of the x-ray surveys have detected AGN, and this class becomes the most common x-ray emitter (Piccinotti et al 1982; Gioia et al 1990) soon after the flux threshold drops below the -100 Galactic x-ray binaries that are actively accreting at a given time {f x in the range of 3-10 4 /xJy at 5 keV). The ROS AT survey will produce thousands of AGN selected in the range of 0.1-2.0 keV ("soft" x-rays). However, there are important distinctions between AGN selected with soft vs hard surveys, since the soft x-ray flux is very sensitive to the effects of absorption by cold matter along the line of sight (through the Galaxy and the AGN host galaxy), and the x-ray flux below 2 keV may be increased significantly by a separate x-ray component that may be related to emission from a massive accretion disk (Wilkes & Elvis 1987; Pounds et al 1986) .
Hard x-ray measurements of AGN play a substantial role in efforts to investigate the interrelations among the spectral components that extends throughout the observable electromagnetic spectrum (e.g., Elvis et al 1986; Kriss 1988; Mushotzky & Wandel 1989; Band & Malkan 1989 , Sanders et al 1989 . The x-ray selected sample being assembled with HEAO-1 is distinguished by the all-sky basis of the survey and the relative ease in which multifrequency spectra may be assembled with complementary (mostly ground-based) observations. The number distribution and spectra of AGNs in hard x rays also influences efforts to interpret the diffuse x-ray background (Schwartz & Tucker 1988; Zdziarski et al 1990) .
X-RAY IDENTIFICATIONS
A summary of the 22 x-ray detections is given in Table  1 . The HEAO-LASS catalogue (Wood et al 1984) is based on the first celestial scan completed by HEAO-1 (1977 August-1978 , while the MC data analysis utilizes coadded permutations of -3 celestial scans by HEAO-1 (1977 August-1979 in the effort to derive the most significant result (see Remillard et al 1986) . In 14 of the 22 cases, the best MC detection uses all of the available data. There is no significant MC detection of 1H1741 + 586; however, the LASS flux measurement of this source is comparatively low (0.7 /Hy at 5 keV), and it 1-13 1-13 1-6 6-13 1-13 6-13 1-6 1-6 6-13 3-13 3-6 6-13 1-6 1-3 3-6 1-6 3-6 1-3 confused by Sco X-l 3.4 2.7 3.2 3.1 ' 1,2,3 1,2 1-3 1-6
Notes to TABLE 1 Column 1 gives the HEAO-1 name, based on the celestial coordinates of the AGN, while column 2 indicates the LASS name ( TH' ; Wood et al. 1984) . The optical positions are accurate to 2". The detection significance for the MC is reported in columns 5 and 6 in units of the standard deviation due to fluctuations in the X-ray background. Columns 7 and 8 report the combination of HEAO-1 scans and the energy range (keV) of the MC detection. An asterisk in column 7 denotes sources within a narrow celestial band that was not scanned a third time during the lifetime of HEAO-1.
is likely that the average x-ray flux is below the MC detection threshold in this case. There is also no MC detection of 1H1639-109; Sco X-l is within the MC field of view (4 0 X4°) for about half of the observations of that source. Each of the optical counterparts was located on the basis of a very "blue" U-B color index (U-B< -0.4), except for lH1741-f586 (which is NGC 6418) and the 13h and 16h IRAS sources. These AGN are not particularly UV, but they were regarded as candidates because of their inclusion in the NGC or IRAS catalogue. The UV candidates were selected from U/B photographic images obtained with the 36/24 in. Schmidt telescopes at Cerro Tololo Inter-American Observatory (CTIO) and Kitt Peak National Observatory, and also with the 24/16 in. Uppsala Schmidt at Siding Spring Observatory. Figure 1 (given in four sections) shows celestial maps containing the allowed x-ray positions and the location of the AGN. Some of the AGN lie outside of the respective LASS positions, but past experience has shown that the LASS error boxes should be interpreted as -50% probability contours; similar cases have been subsequently confirmed as x-ray identifications with imaging observations (2 0 X2° field of view) by EXOSAT (e.g., Remillard et al 1986; Tuohyeiû/. 1986) .
Finding charts for the 22 AGN are provided in Figs. 2(a)-2(c) [Plates 92, 93, and 94] , and optical spectra are shown in Fig. 3 (in six sections). The Smithsonian measuring engine was used to determine optical positions (±2") for the AGN, and the celestial coordinates are given in Table 1 . None of these objects appears in the Catalogue of Quasars and Active Nuclei by Veron-Cetty & Veron ( 1989) , except for the quasar IRAS 1321 +058 (see Sec. 4) and the early reference to 1H1118-429 and 1H1324-246 by coauthors of this paper (Brissenden et al 1987) . All of these AGN are classified as either quasars (8) or Seyfert 1 galaxies (14), since they exhibit broadened emission lines of H I, Mg II, or C IV. We distinguish the quasars ad hoc as AGN with a redshift, z>0.1 (assumed cosmological), and an absolute visual magnitude M v < -23.0. All absolute measures assume i/ 0 =50 and #0=0. Further details regarding the optical spectra are given on an individual basis below.
OPTICAL SPECTROSCOPY AND PHOTOMETRY
A journal of optical observations is given in Table 2 , along with redshift measures, the apparent and absolute visual magnitudes ( V and Af y ), x-ray luminosities, and the 2081 spectral index (ß ox ) that connects the optical and x-ray flux densities between 4000 A and 5 keV. All of the calculations follow the discussion in Remillard et al (1986) . The M v magnitude includes an estimated correction for visual extinction, and the ß ox values include both a correction for extinction and an assumption that the x-ray energy index is 0. where LASS is the x-ray count rate listed in the LASS catalogue (Woodeia/. 1984) . The spectral observations included routine measurements of calibration lamps and flux standards, and the reductions were performed with either of the software packages IRAF or Pandora (AAT data). The dates for spectral and photometric observations can be linked with the specific telescope and instrumentation as follows. Spectral observations during 1984 October and 1986 February were made with the 3.9 m Anglo-Australian telescope (AAT) at Siding Spring Observatory. We used the RGO spectrograph and IPCS detector, a two-dimensional photon-counting instrument operated with -10 Â resolution. For the 1986 AAT observations, we also used the faint object red spectrograph (FORS), a CCD detector operated with 20 A resolution. The combination (IPCS and FORS) double spectrograph utilized a dichroic filter which split the incoming beam at 5500 Â.
The 1988 December observations were made with the 4 m telescope at CTIO, using the 2D Frutti spectrograph operated with 10 Â resolution. All of the remaining spectral observations were made with the 2.4 m telescope of the MDM Observatory, using the Mark III CCD spectrograph and dispersive grisms that produce -10 Á resolution.
The photometry of the AGN can also be associated with the telescope and instrumentation via the observation dates listed in Table 2 . The observations generally utilized standard detectors and broadband filters at each observatory, and photometric calibrations employed standard stars from Landolt (1983) . The 1984 and 1986 dates denote observations with the 1.0 m telescope of the Australian National University at Siding Spring Observatory. These data were obtained with the 2-channel chopping photometer, which contains photomultiplier tubes that alternately sample the object and the sky background. The photometric aperture was 20", and the objects were centered with the assistance of a TV camera that was used to view the sky through the aperture before and after each sequence of measurements.
Photometric observations during 1989 January were performed at MDM Observatory using the 2.4 m telescope and the BRICC camera with the TI No. 4849 CCD detector. Observations during 1991 February were also made at MDM Observatory, using the 1.3 m telescope, the Mark III instrument in its imaging mode, and the TI No. 4849 CCD. Finally, the photometric results of 1989 November were obtained with the 1.5 m telescope at CTIO, using the CFCCD instrument and the TI No. 1 CCD. 
H0147-537 (BAL QSO)
This quasar has one of the highest redshifts (1.568) among the -180 emission-line AGN associated with HEAO-1 X-ray sources (Remillard et al. 1993) . The optical spectrum [ Fig. 3(a) ] exhibits emission lines from Si IV A1400, C IV A1550, and Cm A1909. The spectrum also shows the edge of Ly a emission and a strong absorption 2086 line that is blueshifted from C IV emission. Si IV is the only line with appreciable strength and complete wavelength coverage, and its profile implies a broadline width ( -30 000 km/s FWZI) and a central redshift of 1.568. The red profiles of the other emission lines are consistent with this description (emission out to redshifts of -1.62). The arrows in the top panel of Fig. 3(a) illustrate the positions of line centers for a quasar redshift of 1.568. The C IV line appears skewed to the red by the absorption feature, which reaches a minimum at a redshift of 1.526. There is no sign of absorption at the same redshift ( 1.526) for Si IV or C ill. Thus the absorption feature appears to originate in high-excitation gas that is blueshifted -12 000 km/s from the QSO nucleus. We conclude that this spectrum is best interpreted as that of a broad absorption line (BAL) quasars (e.g., Hazard et al. 1984; Tumshek & Grillmair 1986) .
There are only a few BAL quasars known at redshifts less than z=2.0 (Pettini & Boksenberg 1985; Malkan et al 1987) . It has been suggested that the BAL phenomenon may signify mass ejection from a newly emerging quasar (Hazard et al 1984) , but there is no firm evidence that the frequency of BAL characteristics is redshift dependent (Turnshek 1986). The high-energy spectral characteristics of BAL quasars are not well known. Follow-up x-ray spectroscopy of this object would be particularly interesting, since the implied x-ray luminosity is almost 10 48 erg cm -2 s -1 , and the x-ray column density may be studied along with the optical absorption lines in the effort to further characterize the gas streaming from the quasar nucleus.
The x-ray identification in this case must be regarded with caution due to the higher space densities of distant quasars with V> 17.0 (see also Sec. 5). However, the x-ray/optical flux ratio implied by this identification is plausible, being surpassed by exceptional cases such as NRAO 140 (1H0332 + 317; Wood et al. 1984) , which has its x-ray emission confirmed by imaging observations with the Einstein Observatory (Marscher et al. 1979 ).
H0321+340 (Sy 1)
This AGN's location is consistent with the radio source B2.3 0321 + 33 (660 mJy at 408 MHz). The optical spectrum shows strong Fell and relatively weak forbidden lines, characteristics usually indicative of radio-quiet AGN (Steiner 1981) . Similar "crossover" characteristics in the nearby QSO H0558 -504 (z=0.137) led to the observations of a particularly steep x-ray spectrum and the subsequent detection of a x-ray flare with 3 min rise time during observations with Ginga (Remillard et al. 1991) , suggesting relativistic beaming in the quasar nucleus. By analogy, further study of H0321 + 340 is encouraged.
H0439-272 (IRAS; Sy 1)
A close inspection of CCD images in the R band suggests that this Seyfert galaxy (marginally extended at z=0.080) may be near the center of a group of at least 12 -063 1984.80 1985.89 1986.10 1988.96 1985.89 1990.13 1989.43 1986.10 1989.43 1989.43 1990.13 1987.49 1987.49 1990.13 1986.10 1987.49 1989.43 1987.49 1989.43 1989.43 1989.43 1984 Table 2 Columns 2 and 4 give the times (UT, years) of the spectral and photometric observations. All absolute measures assume H 0 = 50 and q 0 = 0. The uncertainty (la) in the V magnitude (col. 5) is 0.02 when derived from photometry and 0.15 mag when derived from spectrophotometry (indicated with ":"). Column 7 (L x ) is the log of the X-ray luminosity at 2-10 keV in erg s'
1 . There are 2 cases in which a second source is believed to contribute some of the observed X-ray flux, and the values reported in column 7 reflect these judgments. We estimate that ~2/3 of the LASS flux at 1H1934-063 is from the Seyfert galaxy, while ~l/3 of the flux at 1H1305+466 is from the QSO. In the latter case the primary X-ray source is Abell 1682. faint galaxies. This object was noted as a "warm" IRAS source (de Grijp et al. 1986 ), i.e., a source exhibiting an infrared spectral shape frequently indicative of an AGN; however, the optical identification of the IRAS source was unknown. The optical spectrum shows some He II emission (A4686), and there appears to be very little emission from Fe II.
The QSO is the most extreme Fe II emitter in the current sample. Optical Fe II emission exceeds that of H/3 by a factor -2.5, while the H lines are relatively narrow and the forbidden lines are weak. The spectrum is similar to that of IZw 1 and PKS 0558-504 ).
HI307+462 (QSO)
The spectrum of the second high-redshift quasar in this sample is shown in Fig. 3(c) . The redshift (z=2.13)is higher than that of H0147 -537 (above), while the x-ray luminosity of both objects is almost 10 48 erg/s (2-10 keV). Many of the comments given for HO 147 -537 apply here as well, including the cautionary note regarding the certainty of the x-ray identification. The red half of Ly a appears on the blue edge of the spectrum shown in Fig.  3(c) . The CIV line (near 4800 A) shows absorption along the blue wings of the line, but not to the degree of a BAL quasar such as HO 147-537.
The analysis of MC data at the position of the LASS x-ray source leads to two identifications [see Fig. 1(b) ]. The stronger of the two is the cluster of galaxies, Abell 1682, an extended x-ray source detected with MC2, the coarse collimator with spatial resolution -2'. The quasar HI307+462 is detected in a second MC result that includes both collimators.
H0507+164 (Sy 1)
This nearby Seyfert 1 galaxy (z=0.017) was located with the assistance of an IPC detection in a crowded field at -13.5° galactic latitude. There is some reddening evident in the continuum, and it is likely due to intervening dust in the Galaxy (N H~2 .0X 10 21 cm -2 ; Stark et al. 1992) . He II is present, and Fe II again appears to be absent.
H1002+430 (QSO)
This nearby quasar (z=0.257) is another example of a recurring AGN theme among HEAO-1 identifications: nearby quasars with strong Fe II emission. As is typical in such cases, the forbidden lines are weak. The Balmer decrement appears relatively flat in this quasar, with Hß almost half as strong as Ha.
HI321 + 058 (IRAS; QSO)
The IR quasar, H1321+058, is the second IR warm source in this report for which no optical classification was available (de Grijp et al 1986) . Subsequent reports (Low et al. 1988; Low et al. 1989) list the source as a quasar, but no optical spectrum is given. The spectrum is shown in Fig.  3(d) , and surprisingly the O III lines appear quite broad (FWHM-3500 km/s). The inability to resolve the O III pair is not an instrumental effect, as evidenced by a comparison with the spectrum of H1002+430 obtained with the same instrument. Several observations of HI321+058 have reproduced blended O III lines. To our knowledge, such large velocities in the narrow-line region of AGN have not been seen previously. Further high-resolution spectroscopy is advised to determine whether there is substructure in these emission features. The Seyfert galaxy, shown in Fig. 2(b) , appears to have an optical ring. This source was detected with IRAS, but it does not appear in the IR warm catalogue (de Grijp et al. 1986) , suggesting substantial thermal emission from dust. The strong UV excess in the optical continuum indicates that obscuration is not significant in this case.
The galaxy NGC 6418 exhibits the second embedded Sy nucleus in this report. There appears to be no UV nucleus, and no significant emission lines other than the strong Ha line that is broader than most of the other cases shown in Fig. 3 . The steep Balmer decrement and the lack of a strong UV continuum suggest substantial obscuration in this case. The observation of broad Ha emission arising from an otherwise normal galaxy is reminiscent of NGC 3998 (Blackman et al. 1983; Dressel & Wilson 1985) . Table 3 . AGN emission lines.
DISCUSSION
The HEAO-1 survey provides the opportunity to distinguish the quasars that are among the most luminous or x-ray efficient. However, such identifications must be addressed with caution, since the space density of optically faint quasars (e.g., Boyle et al 1990) increases the chance probability of locating such objects within the allowed x-ray positions.
Evaluations of this probability were calculated using suitably expanded areas (viz. 40 MC error diamonds) near each LASS position (see Sec. 2). While the probability of a spurious identification among these 22 x-ray fields is quite low, we estimate an expectation of 12 chance encounters of AGN with F<17.6 during the entire HEAO-1 optical search program (200 sources). The expectation for spurious identifications drops to ~2 at F=16.5 (see the discussion in Remillard et al. 1986 ). In fact, we did encounter 16 faint quasars (16.5 < F< 17.6) that were each rejected as a HEAO-1 identification in favor of another candidate (e.g., a ninth-magnitude star with an active corona or a nearby cluster of galaxies), reflecting programmatic steps that reduce the chance of publishing false x-ray identifications. In the typical case there are ~ 8 candidates (bright stars, galaxies, or UV objects) observed per x-ray source, and we often investigate additional late-type stars and UV objects that are positionally consistent with the lines of position from only 1 MC collimator when the x-ray results are not compelling, or when a tentative identification is optically faint. The 4 AGN with V> 17.0 presented in this paper (see Table 2 ) were given special effort for testing such alternative candidates, and none were found. The extraordinary optical and/or IR properties of HO 147 -537 and HI321+058 may be regarded as enhancing their likelihood as powerful x-ray sources. Nevertheless, there is necessarily less confidence in the x-ray identifications of faint quasars, compared with the bright Seyfert galaxies (see Remillard et al 1986 ). An imaging confirmation (at medium x-ray energies) of bright x-ray flux from these quasars would be valuable. cantly flatter. The latter generally lie between the typical cases and the x-ray selected BL Lac objects (e.g., Remillard et al 1989) . We caution, however, that ß ox values may not reflect intrinsic spectral characteristics, since the results may be reduced either by optical extinction near the active nucleus or by the assumption that the x-ray energy index is 0.7 (used to extrapolate the 2 keV flux density in the AGN rest frame). The strengths of the emission lines, relative to the emission flux in HjS, are given in Table 3 . The emission-line ratios span much of the range occupied by optically selected QSOs and Seyfert type 1 galaxies. The Balmer decrements vary by a factor of 5; the forbidden lines (relative to Hß) vary by more than an order of magnitude, and there are high-excitation spectra (e.g., H0439 -272) as well as low-excitation cases with copious Fe H (e.g., H0321 + 340 and HI 137-127). None of these "flavors" appears restricted to ranges in luminosity. If these variations are interpreted to be primarily geometrical, along the lines of the "unified" AGN models, then the frequency of such diverse spectral characteristics would imply that the accretion structures are not confined to small solid angles.
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